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𝑢I 𝑥, 𝑡 = 𝑘𝑢UU 𝑥, 𝑡
Fundamental	solution	of	this	heat	equation	with	initial	condition	
u(x,	0)	=	𝛅(x)	is	given	by:





2. Let	Nx be	the	number	of	walkers	at	position	x at	a	given	time	
t	+	∆t,	 then:
𝑁U 𝑡 + ∆𝑡
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LdX , 𝜎UL = 4𝑛𝑝(1 − 𝑝)
here,	P(x,	n)	resembles	a	Gaussian	distribution.	Using	continuous	
limits	and	approximations,	the	probability	density	function,	with	
starting	P(x,	0)	=	𝛅(x),	where	𝛅 is	the	Dirac	Delta	function,	is	
given	by:
Computational Results
The	2-Dimensional	heat	equation	is	solved	numerically	with	
finite	difference	method	with	the	central	source	at	1000	degrees	
as	initial	condition	and	the	bottom	boundary	at	100	degrees	and	
other	boundaries	at	0	degrees.
Fig.	2.	Two-Dimensional	Heat	Dissipation,	Central	Source
In	Fig.	2,	the	heat	source	at	the	center	at	the	initial	time	
diffuses	in	all	direction	to	the	boundary.	The	temperature	evolves	
in	time	and	as	it	reaches	the	steady	state,	it	becomes	equal	to	the	
prescribed	boundary	condition.	The	heat	dissipation	in	Fig.	2	
resembles	the	random	walk	in	Fig.	1.	
